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OQMfl^ETE SPECIFICATION 
Process of and Toot for Expanding Tube End* 



We, Babcock & Wxxoox Looted, a 
Sr ttfefa Company* of Bibcock Houses Fanrng- 
dnn Street, Tandoifr 3LCL4, do hereby declare 
tiie invention, (OunnHinlcated by Deutsche 
Barcoge & WELcor Dampfkhssklwbskb 
A/G, a German Company, of Ohcxhausen^ 
Rmnrianrf, Germany), lor which to pray that 
e patent may be granted tp us, and die method 
by which it is to be petf ormed tp be particu- 
lady descefced it and by the foSowing State**, 
ment:--- 

The present imcntkn relates to a process 
of and tool for npaTxHng tribe ends, applic- 
able far exsmpfe to the attachment of water 
tubes to the steam end water dram of a water 
tube boiler. 

It is common practice to secure die ends 
. of water tubes tP boiler dram by firing 
each tobe end within a tsfbe hole in the dram 
and then expanding plastically the tribe end 
wllLki the tdbe hole, so that it remains firmly 
in contact with the will of the bote to provide, 
a Anidr-tight Joint- In order to improve die 
resistance to the omdency of the tifte, when 
the boSer k b use, to pui out of the dram, 
•the part of the tdbe projecting into the drum 
is often belled oat ^ 

Several different methods of obtaining the 
ifrnlrcd eipansiffft have been used. According 
to one method, a tool Is used which fncfadea 
a conical mandrel about winch are spaced 
three contapopdtag tapered xoSexa, the tod 
bong inserted in the tribe end to be expanded 
with the axis of tbe mandrel co-axial with {be 
tribe end and the mandrel being fed into die 
tdbe independently of the rollers so dot the 
roOers arc displaced outwardly into contact 
with the Inner surface of the. tdbe. The mart- 
drd. is then conthnoosb rotated and the rol- 
lers are forced outwardly to expand the tdbe 
end and at {he same tone roll progressively 
round and into the tribe. It has been found 
that with this method of expanding there Is a 



die trie wall and the wril of the tribe 
hole. jFtmhennotccfr tte structure of the tdbe 
metal is affected, the mead becoming hardened 
by the alternating load. 

According to a second rather aanflar 
method, the tube is expanded by a tool horag 
a tapered mandrel and xoSem fa which die 
mandrel and die notkxs nots&e and move ot£- 
. towards die end of die tribe during- 
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tendency for each point of the tdbe wall, after 
each passage of a rofkr has caused an expan- 
sion, to spring back clasdcaBy and thereby 
considerably reduce die contact pressure be* 



According t& a dazd method, a mandrel 
with a working surface having a di 



sKghd? greater than jjbe inside diameter of die 
ttfce is driven into the tribe end, so expanding, 
the tribe as it moves into it Thb method has 
c e rt ain practica l difficulties when applied ix 



tubes, winch tend to bucMe, and 
the removal of die mandrel from. jfie. fabe 
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afcer the expanding operatko often gives modi . 

tcoriMe» ..' . 

An object of the present invcr^nhlilj£e/ 
provision of an h np iw ed ™^or f^'* ^^fflT 
for expanding tribe ends, \~ . — ^ 70 

The invention includes the process for the, 
securing of a tribe end wkhdn a tribe S3e~5* 
a tribe plate, which comprises expanding a 
part of die tribe into few-dajt contactlSdx 
the waB of the tube hole by die fbtcSIe 75 
puffing-out of a tribe roaaffing ixietriber 
through the said part of the tribe end anl 
simultaneously * ^w-mynof of thf p^^g- 
out effecting belling of the mouth of the free 
end of the tzfte into contact with the face 80 
cf the tube plate. 

The invomon also includes a fcfce end ex- 
panding tool suhabfc for the expanding of a 
tribe end within a tribe bote in a tribe plate 
in which withdrawal means are provided for 85 
the forcftje prifimg-out from the tribe 
cod o f tnbe expanding means adapted during 
withdrawal to ^^pp^d the part of the tribe 
within the tdse hole, and the withdrawal 
means are grm>gfd during withd r aw al to 90 
operate bellira means which effect betting of 
the f ^**d ofthc h fee » 

The invention wiU now be described, by 
way of example, with refer s *^ to the accom- 
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which: — 

Figure 1 is a sectional ride cfewtfjait of the 
forward cod only of a tool for eipHndfag and 
5 befiing tube ends arranged to operate qq a 
tube end that ^-nknris through a tube pbttS 
and 

figure 2 It a view sfaafar to Figure 1 but 
Willi the making parts in a different operat- 
10 iog poflhioo. 

In <be drawings, a cube 1 extends through 
& tubs hole 2 la a tribe plate 3* with hm m 
end 4 pio| e ulug beyond the inner face 5 of 
die tnbe plate to a canal to about 

15 twice die thickness cf tfxe tube. The tnd» 
indicated generally by 10, factories a forward 
body part 11 trrmfnstmg in a bearing surface 
12 which* when the machine Is in use, is hdd 
firmly j jy>fpm t the pact of tribe fffl^ (nryj 
20 face 5 which tmrruuuda the tnbe end 4. A 
mandrel 14 mounted in die body pare 11 ex- 
tends axlafiy beyond the hearing; surface 12 
and at die commencement of die expanding 
n| * t m t inH Hea in die initial pn^frfrm shown 
25 in -Figure 1 in -which ft extends into the tube 
1 to a point beyond the tnbe place 3. At its 
inward or forward tod the mandrel 14 is 
formed with an enlargement or head 15 sdf 
joining a part 16 that tapers rearwanHy to a 
30 cyfiodrfcal part 17 beyond which a part 18 
. _pf 1-the- mandrel is screw-threaded into an 
operating rod 19 which is coupled to thepis- 
rton of an hydranHc pewer devfce (not shown). 
A-ffl0^> <rf font ecmpkmentary expanding 
35 members 21 ore didably mounted an "dm 
-.papered mandrel pact 16 and mar fcc moved 
^tjsvHSte^ogned position shown m Figure 2, 
^. ivwiuch ^Wgrwd parts thereof form a com- . 
—j^r ** dng4ike tnbe rrpmwftig surface 22, to 
4Q-^£ staggered positina enown in Figure 1 in 
. -which , one opposed pair of the members 21 
, ^offs et rearward^ of &c other pair so that 
-^^ jpveraH radius of each member is reduced. 

.Tte four members 21 axe held together and 
45 to the rnandrd by a hdical spring 24 that 
encodes p8rt-cyiindrical sections 25 of the 
fbnr members. 

SftJaMy mounted on die cylindrical part 
17 of the rnandrd is a movable atop 30 hi 
50 the form of a tube length having a 
rearw ard portion 31 which is a 
die mandrel part 17 end a flared 
part 32 of such diameter at its forward end 
that it engages* the two rcarnidst expanding 
55 members 21 when they are at die rearward 
end of the tapered part 16 . of the mandreL 
Secured to 'the re arward end of the portion 
31 is a boss 3* formed with a dreemferen- 
tfaDy ggtgndlng . radial shoulder 34 that faces 
60 xearwardry of the rnandrd. Mounted on the 
body part 11 are catch means in die form 
of four pkmgprs such as the phrngers 36 so 
gmrrfg^ as to be slidabte radially and being 
biassed inwardly by springs such as 
65 spdngs 37. These 




to engage the boss 33 and are so 
shaped at their fawned ods that they 
restrain rearward movement of the shoulder - 
34 past the plungers only until the axial force 
on the stop 30 cTBTcds some predetermined 70 
value. 

Abo mounted on the body part 11 is a 
circular row of eight tube end bdHng ele- 
ments 40 so guided in die body part 11 as 
to be capable, of radial movement only and 75 
tnassed by spring s audi as *prtr\g*i 4-1 inwardly 
into engagement with the stop 30. Trie inner 
side of each dement 40 is provided with an 
inclined wnrfflop 42 complementary to the 
flared forward part 3i of the stop 30 so that 80 
as die part 32 moves rtar watnry p ast *he de- 
ments 40 they are moved outwards in a radial 
dhrcdorL Each cfrment 40 is formed with a 
forward^ extending tongne 44 arranged to 
extend within the tnbe end 4 but of such 85 
length that its forward end is spaced from 
the tnbe plate face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tubal. 

To carry out the expanding operation, the 90 
tool 10 is brought into position opposite the 
tube end to be expanded and the mandrel 
14 inserted into the tjobe to the position shown 
in Kgure 1> so that the bearing wn-fm^ 12 
engages the tnbe plate face 5, the stop 30 95 
being set with its shoulder 34 forwardry of- 
the plungers 36> the expanding members 21 
being towards the rearward end of the tapere d 
part 16 of die rnandrd 14 and the rearmost 
pair of the members 21 bdag fa contact with 100 
the forward end of the stop 30. 

The mandrel 14 is now drawn rearward^ 
through the tool body part 11 by operatlan 
of the bydranik power device so that the ex- 
panding inembers 21, which are hdd against 105 
axial movement with the mandrel 14 by the 
stop 30^ are caused to move ouavauiiy into 
contact with and to expand the part of tube 
1 which lies farunediatdy outsMe die cube 
plate 3- As tins takes place the forward pair 110 
hi the members 21 move slightly xearwardry 
fato ajflanmcnt with fl fco other pair of the mem— 
bers21. 

Once the head 15 of the rnandrd 14 comes 
into contact with the r i p j u dfc g mernbers 21 115 
face h tnmsimttorf directly from the rnandrd 
to the stop, which is caused to move in a rear- 
ward direction so that the plungers 36 of the 
catch means ride over the shoulder 34. The 
ggpniMfing members 21 and the strip 30 move 120 
rearwardty with the mandreL the members 21. . 
eflertlng progressive npttrrifng of the part of * 
the tube 1 winch Bes widrin the tube plate 3.. 

As the members 21 appr oach flic inner race 
5 of the tnbe plate 3 the flared part 32 of 125 
the stop member 30 engages the Indrneri sur- 
faces 42 upon the eight belling dements 40 
and causes those elements to move outwardly 
radially so that their tongues 44 engage and 
bell outwardly the projecting inner end 4 of 130 
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Jhe tnbe 1. This beKng operation tads when 
the tribe expanding surface 22 comes into con- 
tact with the ftuwird part of the earfacea 42, 
wfacrenpon rearward eaoveumu of the mHmktl 
retahe to the tool 10 is positively checked. 

The tool 10 03 now removed from the 
finished tribe, the mandrel retained to its for- 
ward position, the tnbe -»p«™*p»g elements 
21 slid along the tiered part 16 to frrir 
naHward poadoos, and the stop 30 restored 
to its forward position. He tool may then 
be applied to the next tnbe<p be expanded. 

whine described Is adapted to act 
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yst a pre se lected size of tAeT^fiarjKter 
the expanding terrace 22 being appro- 
priifcexy related to &e irternal disaster of the 
tubel If desired the head 15 of the mandrel 

Hik^nrvesasa^ab^tedfayifainW 

movement of the «p»n"fng membca r ixfe5 
of cbe tapered part of the mandrel to deter- 
mine the efiect he diameter of the wmh^i^ 
marftcm daring the expanding T*^fW mwft 
the position of the stop being edfnstafole per- 
mits variation of that effective diameter. 
the head 15 is axiafly adjustable, it fe advan- 
tageous id adopt a pistni*ring duped, over- 
1 ^^ dc ^^* e «*m3ng mernbem 

1. P rocess far the — *rrhg of a t?Ae end 
wfchir* a tribe hofc in the tribe plate, which 
comprises expanding a part of the tnbe into 
flolcHfght contact with the waH of the tnbe 
bole by the terrible pnffing-oat of a tnbe ex- 
panding member through the safe) part of 
the tnbe and al m n ttan eu ud y as a eengeqaence 
of the pnflingKmt effecting beffing of the 
mouth of die free end of the tnbe into con- 
tact with the face of the tnbe plate. 

2. A tnbe end expanding tool snitafefe for 
the rxfiamnirg of a tribe end within a tribe 
hofeiaatobeplate,wh€ 

arepovided sor the fasdbfe prafflagont from 
faring the tribe end of tnbe exrmmng means 
adapted during withdraw^ to expand the part 
of t he tribe within the tube hole, and the 
withdrawal means are * rrftT ^d owning wirh- 
dxawal to operate beting means which effect 
betting of tie free end of the tribe* 

3. A tool as dahned in Chhn 2, wherein 
the befling means cotnptise a drcnlar row of 



t°be end engaging elements which ere 
saanged to move radially ontwangy <mon 
withdrawal of the orbe means and 

so effect beffing of the tnbe encC . 

4, A tool as claimed in Cham 3>, wherein 
the tnbe expanding means frw4nrfe a pforaHty 
of arpartrimg rntrnbera feted abont the peri- 
phery of a tapered part of the length of a 
mandrel whkh is inser&hk axialry into the 
™p be nprnded and forms part of the 
wMtaw4 means, atop meats are arranged 
rJ^J"™ *> expanded at a 
forward initial position, catch means are' 
arranged to restrain: outward rnovementof the 
atnp mean s from -die initial posxtkn o nfcss 
d*e ontwazd force on the stop means exceeds 
a pr e d e t euiil ned vafae, the atop means being 
arranged to Traffafn outward axial movement 
of <fae said members opon outward r nov em c n t 
of the mandrel only until the farce exerted 
exceeds the f^frrnnftrtd vainc, and fat tnbe 
e nd engag ing elements ere arranged for eo- 
gngmifHi by indined surfaces on die atop 
means whereby upon the rnandrei moving die 
ex panding means and this the stop mean* hi 
an outward rlnrrfkn, t hrough an fip m<**i«t ft 
<S*^a^ofifcetDhe& 

tfc tribe plate is engaged and belled ont by 
the befiiog means. 

5. A rjooj as claimed in Oahn 4, wherein 
the expanding merribers axe held in dose coo- 
ta ct : with jhc tapered part of the mandrel by 
a I'-fHJHnaerfrfog fining. 

6, A tool as daimedin Gahn> 4 or Oahn 
5, wherein a atop provided on the mandrd is 
adapted by limiting movement of the expanoV 
ing members axkuTy of the tapered part of 
the m andrel to determine the effective dia- 
meter of the expanding member* during the 
qpattling operation, and the position pf the 
sto p fa a djustable to permit variation of that 
effective diameter. 

7. A tnbe end expanding tool arranged and 
adapted to operate substantiaay eg described 
nerefxrbefbre with re fer e nce to, and constructed 
wbstanthdiy as shown in, the accompanying 
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Ite the Applicants. 

A. Cw B SJQB^ 
Chartered Patent Agent 



^S^^l : Ser Majeat^a Stafconaiy Office, by tha (War Prtaa.-IQST. 

Pnhhahad at Bio Patent Office, 25, Soutbmqrtna BtifldincL, London, W.O^, from which 

copies may bo oWainai 
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the Ortjtaof oo a radnorf scoH 



FIG J. 




